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(54) DC POWER SUPPLY HAVING FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve output of power 
supply system, in whicli both a fuel cell and a battery are 
used. 

SOLUTION: A fuel cell 40 is connected in parallel with a 
battery 20 to constitute a power supply system 1 . A DC- 
DC converter 30 is connected to the battery 20 side. The 
maximum output ratio of the fuel cell 40 to the battery 20 
is set with the fomner occupying a range of 65 to 80% of 
the total output. This structure makes it possible to 
suppress losses in the DC-DC converter and to achieve 
high energy efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rcS^n They are the DC power supply which are DC power supply and are equipped with the fuel cell 
connected to the terminal and this terminal of the lot which outputs power, the capacitor m whicli charge 
and discharge are possible, and a DC-DC converter and by which said capacitor was connected to said 
terminal through said DC-DC converter at said fuel cell and juxtaposition , ^ . 
[Claim 2] The maximum output of said fuel cell is DC power supply [ higher than the maximum output 
ofsaid capacitor] according to claim 1. , u • r\r^ 

[Claim 31 DC power supply which some fuel cell auxiliary machinery [ at least ] with which is DC 
Uwer supply according to claim 1, and operation ofsaid fuel cell is presented used said capacitor as the 
power source, without going via said DC-DC converter, and were connected possible [ operation ]. 
rClaim 41 DC power supply equipped with the armature-voltage control section which is DC power 
supply according to claim 1, and controls the output voltage of a DC-DC converter to become an 
electrical-potential-difference value equivalent to the output voltage of said fuel cell. 
rClaim 51 DC power supply equipped with the armature-voltage control section which is DC power 
supply aiording to claSi 1, alid controls the output voltage ofsaid DC-DC converter to become the 
predetermined electrical potential difference which can consider this input mid capacitor side for said 
said fuel cell or terminal side as an output, and can charge this capacitor at the time of charge ofsaid 

rcS ?] Said capacitors are DC power supply according to claim 1 which are rechargeable batteries. 
Claim 71 It is the car by which it was the car which makes a motor the source of power, and it had the 
DC power supply which supply power to this motor, and the drive circuit which dnves this motor with 
this power, si d DC power supply were equipped with the fuel cell connected to the terminal and this 
terminal of the lot which outputs power, the capacitor in which charge and discharge are possible, and 
the DC-DC converter, and said capacitor was connected to said terminal through said DC-DC converter 
at said fuel cell and juxtaposition. a * 

[Claim 8] The car which some car auxiliary machinery [ at least ] with which is cars accordmg to claim 
7 and operation of said car is presented used said capacitor as the power source, without gomg via said 
DC-DC converter, and was connected possible [ operation ]. . • i.- u u 

rClaim 9] It is the output method of a direct current using the fuel cell and the capacitor m which charge 
and discharge are possible which were connected to juxtaposition at the output termmal(a). Process 
which operates said fuel cell so that predetermined output voltage may be obtained (b) Output method 
equipped with the process which changes the electrical potential difference of said capacitor into an 
eleciical-potential-difference value equivalent to said output voltage, and impresses it to said output 
terminal with a DC-DC converter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the DC power supply which used the fuel cell. 
[0002] . ^. , . 

[Description of the Prior Art] In recent years, the fuel cell attracts attention as a power source which is 
excellent in operation effectiveness and environment nature. A fuel cell is equipment generated 
according to the electrochemical reaction of hydrogen and oxygen. A fuel cell controls the amoimt of 
supply of fuel gas, and outputs the power according to a demand. In a fuel cell, it may originate in the 
response delay of gas supply volume, and the responsibility of output power may become low. The 
technique which connects a fuel cell and a dc-battery to juxtaposition, and constitutes a power source as 
one means to avoid this evil is proposed. For example, with the technique given in JP,2000-12059,A, 
concomitant use of a dc-battery and a fuel cell is aimed at by changing the output voltage of a fuel cell 
with a DC-DC converter. 

[0003] ^ . , 

[Problem(s) to be Solved by the Invention] However, the further improvement of the power efficiency of 
power was desired about the above-mentioned configuration. This invention aims at offering the 
technique which improves further the power efficiency of the DC power supply which use together a 
fuel cell and the capacitor in which charge and discharge are possible. 
[0004] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve the 
above-mentioned technical problem, when DC power supply were constituted from this invention using 
the terminal of the lot which outputs power, the fuel cell connected to the terminal, the capacitor in 
which charge and discharge are possible, and a DC-DC converter, the capacitor was connected to the 
terminal through the DC-DC converter at a fuel cell and juxtaposition. The power of a capacitor is 
ouQ)utted through a DC-DC converter to the direct output of the power of a fuel cell bemg carried out 
from a terminal. 

[0005] Usually, in a DC-DC converter, loss of power arises by electrical-potential-difference 
conversion. In this invention, the loss over the output of a fuel cell is avoidable by forming a DC-DC 
converter in a capacitor side. Usually in the power source which uses a fuel cell and a capacitor together, 
power is supplied mainly from a fuel cell. Therefore, the power efficiency of the whole power source 
can be improved by avoiding loss with a fuel cell with high operating frequency. The viewpoint that the 
operating frequency of a fuel cell is high to this invention is effective especially when the maximum 
output of a fuel cell is higher than the maximum output of a capacitor. 

[0006] In this invention, it is desirable to connect some fuel cell auxiliary machinery [ at least ] with 
which operation of a fuel cell is presented possible [ operation ] by using a capacitor as a power source, 
without going via said DC-DC converter. With fuel cell auxiliary machinery, various devices according 
to the system configuration of a fuel cell, such as a heater which is needed in order to extract hydrogen 
from the pump for supplying fuel gas and a hydrogen storing metal alloy, and a reforming machine 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/7/2007 



JP,2002-1 18981,A pETAILED DESCRIPTION] 



Page 2 of 6 



which reforms the raw material of a methanol and others and manufactures fuel gas, are contained. 
According to the above-mentioned configuration, power can be supplied to fuel cell auxiliary machinery 
from a capacitor. Since this power is supplied without going via a DC-DC converter, even when a DC- 
DC converter breaks down, it is convenient to supply of power. That is, the drive of fuel cell auxiliary 
machinery, as a result operation of a fuel cell can be guaranteed also in the time of failure of a DC-DC 
converter. Since operation of fuel cell auxiliary machinery is guaranteed even when a fuel cell cannot 
fully generate electricity by non- warming up especially, warming up of the fuel cell is carried out, and it 
becomes possible to start. This invention is not restricted to the configuration which connects all fuel 
cell auxiliary machinery to a capacitor. For example, fuel cell auxiliary machinery required for warming 
up of a fiiel cell may be connected to a capacitor, and other fuel cell auxiliary machinery may be 
connected to a fiiel cell. 

[0007] In this invention, it is desirable to control the output voltage of a DC-DC converter to become an 
electrical-potential-difference value equivalent to the output voltage of a fuel cell. It becomes possible to 
compensate the response delay of the fuel cell output to demand power with a capacitor, to be stabilized, 
and to output power by this control. 

[0008] In this invention, it is also desirable to control the output voltage of said DC-DC converter to 
become the predetermined electrical potential difference which can consider a fuel cell or terminal side 
as an input, and can consider a capacitor side as an output, and can charge a capacitor at the time of 
charge of a capacitor. A capacitor can be charged by this control. A fixed value is sufficient as the 
electrical potential difference impressed to a capacitor, and it may be fluctuated according to the power 
at the time of charge. 

[0009] As for a capacitor, in this invention, considering as a rechargeable battery is desirable. It is also 
possible to use the equipment in which the charge and discharge of a capacitor and others are possible. 
[0010] This mvention is constituted as DC power supply, and also it can consist of various modes. For 
example, it can constitute as a car which makes the motor driven by the DC power supply mentioned 
above the source of power. In this car, car auxiliary machmery may be connected possible [ operation ] 
by using a capacitor as a power source, without going via a DC-DC converter. An oil pump, a lighting 
device, air-conditioning equipment, etc. are contained in car auxiliary machinery. If it carries out like 
this, operation of car auxiliary machinery can be guaranteed also in the time of DC-DC converter failure. 

[001 1] In addition to this, this invention may be constituted as an output method of a direct current using 
the fuel cell and the capacitor in which charge and discharge are possible which were connected to 
juxtaposition at the output terminal. 
[0012] 

[Embodiment of the Invention] About the gestalt of operation of this invention, the example applied to 
the hybrid car is divided into the following items, and is explained. 

A. configuration [ of equipment ]: - B. power control processing: - setting [ of C. power ratio ]: - D. 
effectiveness: [0013] A. The configuration of equipment : drawin g 1 is the explanatory view showing 
the configuration of the car carrying the power-source system as an example. This car runs the 
synchronous motor 61 connected with Wheels 63L and 63R as a source of driving force. The power 
source of a synchronous motor 61 is the power-source system 1 . The direct current outputted firom the 
power-source system 1 is changed into the three-phase alternating current with an inverter 60, and is 
supplied to a synchronous motor 61 . A synchronous motor 61 can also function as a generator at the 
time of braking. 

[0014] The power-source system 1 consists of a fuel cell 40, a dc-battery 20, a DC-DC converter, etc. A 
fuel cell 40 is equipment generated according to the electrochemical reaction of hydrogen and oxygen. 
In this example, the fuel cell of a solid-state macromolecule mold was used. The fuel cell of various 
types, such as a phosphoric acid mold and a melting carbonate mold, is applicable not only to this but 
the fuel cell 40. The hydrogen gas used for a generation of electrical energy reforms raw materials, such 
as alcohol, and is generated. In this example, a fuel cell 40 is called including the stack which generates 
electricity, the reforming machine which generates fuel gas. In addition, it is also possible to replace 
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with a reforming machine and to take the configuration which stores hydrogen gas itself using a 
hydrogen storing meted alloy, a hydrogen bomb, etc. 

[0015] A dc-battery 20 is a rechargeable battery in which charge and discharge are possible. A nickel- 
hydrogen battery shall be used in this example. In addition, the rechargeable battery of various types is 
applicable. Moreover, it may replace with a dc-battery 20 and the capacitor in which charges and 
discharges other than a rechargeable battery are possible, for example, a capacitor, may be used. 
[0016] Parallel connection of a fuel cell 40 and the dc-battery 20 is carried out to the inverter 60. The 
diode 42 for preventing that the current generated by the current or synchronous motor 61 from a dc- 
battery 20 flows backwards is formed in the circuit from a fuel cell 40 to an inverter 60. In order to use 
properly the power of the power source connected to juxtaposition appropriately, it is necessary to 
control both relative electrical-potential-difference difference. In this example, DC-DC converter 30 is 
formed between the dc-battery 20 and the inverter 60 from this purpose. DC-DC converter 30 is the 
electrical-potential-difference converter of a direct current. DC-DC converter 30 does so the function 
which adjusts DC electrical potential difference inputted from the function, the fuel cell 40, or motor 61 
which adjusts DC electrical potential difference inputted from the dc-battery 20, and is outputted to an 
inverter 60 side, and is outputted to a dc-battery 20. The charge and discharge of a dc-battery 20 are 
realized by the function of DC-DC converter 30. 

[0017] Between the dc-battery 20 and DC-DC converter 30, the car auxiliary machinery 50 and the FC 
auxiliary machmery 51 are connected. That is, a dc-battery 20 serves as a power source of such auxiliary 
machinery. In the car auxiliary machinery 50, the various power devices used at the time of operation of 
a car are said, and a lighting device, air-conditioning equipment, a hydraulic pump, etc. are contained. In 
the FC auxiliary machinery 51, the various power devices used for operation of a fuel cell 40 are said, 
and the heater which adjusts the temperature of the pump for supplying fuel gas and a reforming raw 
material and a reforming machine is contained. 

[0018] Operation of each element mentioned above is controlled by the control unit 10. The control unit 
10 is constituted as a microcomputer which equipped the interior with CPU, RAM, and ROM. A control 
unit 10 controls switching of an inverter 60, and outputs the three-phase alternating current according to 
demand power to a synchronous motor 61. Operation of a fuel cell 40 and DC-DC converter 30 is 
controlled so that the power according to demand power is supplied. 

[0019] In order to realize these control, various sensor signals are inputted into a control unit 10. The 
accelerator pedal sensor 11, the SOC sensor 21 which detects the charge condition SOC of a dc-battery 
20 (State Of Charge), the flow rate sensor 41 which detects the quantity of gas flow of a fuel cell 40, and 
the speed sensor 62 which detects the vehicle speed are contained in these sensors. Illustration was 
omitted about the other sensors connected to a control unit 10. 

[0020] B. Power control processing : drawing 2 is the flow chart of the power control processing at the 
time of transit. When a control unit 10 repeats and performs this processing with other control 

processings, it can control and nm the drive of a motor 61 . 

[0021] In this processing, a control unit 10 sets up the demand power Ereq to a fuel cell 40 (step SIO), 
Power Ereq is found by the sum of three elements of the transit demand power Ed, the charge-and- 
discharge power Eb, and the auxiliary machinery power Es. 

[0022] In order that a car may run, the transit demand power Ed is the power which should be supplied 
to a motor 61, and is found in the following procedure. First, a control unit 10 sets up the target 
rotational frequency of a motor 61, and target torque. These values are given on the table of accelerator 
pedal opening and the vehicle speed. Both product serves as power which should be outputted from a 
motor 61. The transit demand power Ed is found by **(ing) this power by the operation effectiveness of 
a motor 61, and the ratio of the power outputted to per power consumption. Since target torque serves as 
a negative value in case a motor 61 is operated as a generator and carries out regenerative braking, the 
transit demand power Ed also serves as a negative value. 

[0023] The charge-and-discharge power Eb is the power accompanying the charge and discharge of a 
dc-battery 20. The charge condition SOC of a dc-battery 20 is controlled to be maintained at the 
predetermined range. If SOC becomes lower than a predetermined lower limit, charge to a dc-battery 20 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/7/2007 



JP,2002-1 18981,A PETAILED DESCRIPTION] 



Page 4 of 6 



will be performed. The charge-and-discharge power Eb serves as a positive value according to the power 
which is needed for charge. Consequently, the demand power Ereq increases with charge of a dc-battery 
20. On the other hand, if SOC becomes higher than a predetermined upper limit, discharge from a dc- 
battery 20 will be performed. The charge-and-discharge power Eb serves as a negative value according 
to discharge power. By discharge from a dc-battery 20, the demand power Ereq becomes low. 
[0024] The auxiliary machinery power Es is power taken to drive the car auxiliary machinery 50 and the 
FC auxiliary machinery 5 1 . According to both operational status, it is set up, respectively. 
[0025] A control unit 1 0 sets up the output voltage of a fiiel cell 40 so that the demand power Ereq set 
up at step SIO may be outputted, and it controls the quantity of gas flow of a fiiel cell 40 (step S12). An 
electrical potential difference is set up on the following map. Drawing 3 is the explanatory view 
showing the output characteristics of a fiiel cell 40. The relation between power and a current was shown 
in the upper case, and an electrical potential difference and the relation of a current were shown in the 
lower berth. 

[0026] The output characteristics of a fiiel cell 40 are changed according to the quantity of gas flow 
supplied. As for the curve Afl of the lower berth, the quantity of gas flow shows the high condition, as 
for the condition that a quantity of gas flow is low, and the curve Af2. When a quantity of gas flow is 
low, the point with which an eleclrical potential difference begins to fall shifts to a low current side. 
[0027] Based on a power-current characteristic map (upper case), the current Ifc according to the 
demand power Ereq can be searched for. Moreover, it can ask for the electrical potential difference Vfc 
according to Current Ifc based on a voltage-current property map (lower berth). The quantity of gas flow 
of a fuel cell 40 is low, and when the power demanded with sufficient electrical-potential-difference 
value must have been outputted, based on these property maps, the desired value of a quantity of gas 
flow is also set up collectively. 

[0028] Next, a control unit 10 sets up the output voltage of a DC-DC converter (step SI 4). When the 
charge-and-discharge power Eb is negative when discharging a dc-battery 20 namely, a dc-battery 20 
side is considered as an input, it considers an inverter 60 side as an output, and an output voltage value 
is made in agreement with the output voltage value of a fiiel cell 40. An inverter 60 side is considered as 
an input and it considers a dc-battery 20 side as an output, when the charge-and-discharge power Eb is 
forward when charging a dc-battery 20 namely. Let an output voltage value be a predetermined value 
suitable for charge of a dc-battery 20. This predetermined value may be fluctuated according to the 
power good [ as constant value ] and charging. 

[0029] To become the set-up output voltage, a control unit 10 controls and combines a DC-DC 
converter, and it controls an inverter 60 so that demand power is supplied to a synchronous motor 61 
(step SI 6). From a fuel cell 40, the power according to a quantity of gas flow is outputted with switching 
of an inverter 60. Moreover, from a dc-battery 20, the charge and discharge of the power according to 
the difference of the power outputted from a fuel cell 40 and the power consumed with an inverter 60 
are carried out. For example, when response delay is in the output of a fuel cell 40, a part not to fiilfiU 
the demand power Ereq is compensated by the dc-battery 20. The output of a fuel cell 40 takes the 
output from a dc-battery 20 for approaching the demand power Ereq, and reduces it gradually. By the 
above-mentioned control, power can be supplied by high responsibility. 

[0030] The power from a dc-battery 20 is guaranteed to the car auxiliary machinery 50 and the FC 
auxiliary machinery 5 1 at least. At the time of charge of a dc-battery 20, a fiiel cell 40 or the power from 
a synchronous motor 61 may be supplied to such auxiliary machinery. 

[0031] C. A setup of a power ratio : in this example, use a fiiel cell 40 as a main power supply, and use a 
dc-battery 20 as an auxiliary power source which compensates the response delay of a fiiel cell 40 as 
above-mentioned power control explained. The energy efficiency of the car under this premise is 
changed by the power ratio of a fuel cell 40 and a dc-battery 20. In this example, in order to realize high 
energy efficiency, the power ratio was set up in the procedure shown below at the time of a system 
design. 

[0032] Drawing 4 is process drawing showing the setting approach of the power ratio of a fuel cell and a 
dc-battery. First, the maximum ouQjut of the motor carried in a car is set up (step S20). It can set up 
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based on the weight of a car, the target maximum vehicle speed, acceleration, etc. Next, the maximum 
demand power is set up by **(ing) the maximimi output set up in this way at the operation eflfectiveness 
of a motor (step S22). It may combine with the output of a motor and the power consumption in 
auxiliary machinery may be taken into consideration. In order to fiiUy utilize the capacity of a motor, the 
maximum output total value of a fuel cell 40 and a dc-battery 20 needs to be more than this maximum 
demand power. 

[0033] On the other hand, the lower limit of the power ratio of a fuel cell 40 and a dc-battery 20 and a 
upper limit are set up based on the predetermined criteria of representing the run state of a car. A power 
ratio means "the maximimi output of the maximum output/dc-battery of a fuel cell." For example, a 
lower limit can be set up based on the continuation round-of- visits engine performance (step S24). As an 
example, the car weight of 2000kg and the car of 80% of motor efficiencies are considered. If 
inclination and the 120km [/o'clock ] continuation round-of-visits engine performance are set up as 
desired value 4.5%, demand power vsdll be computed with about 65kW. If the maximum demand power 
was lOOkW temporarily, the power ratio which is needed since the demand power of a continuation 
round of visits is outputted with a fuel cell 40 is set up or more with 0.65. 

[0034] The upper limit of a power ratio can be defined based on the regeneration capacity of a dc-battery 
(step S26). In order to fully raise the energy efficiency of a car, it is desirable to charge the power 
revived by the motor 61 at the time of braking at a dc-battery 20. When the capacity of a dc-battery 20 is 
small, decline in energy efficiency will be caused, so that regeneration power caimot be charged. For 
example, about the car of the car weight of 2000kg, and 80% of motor efficiencies, when operation with 
the 10 -15 so-called mode is performed, the maximum regeneration power at the time of moderation is 
computed with about 20kW. Since, as for the capacity of a dc-battery 20, 20kW is needed in order that 
the maximum demand power may charge lOOkW, then this regeneration power temporarily, the upper 
limit of a power ratio is set up with 0.8. 

[0035] It cannot be overemphasized that the lower limit of a power ratio and a upper limit caimot be 
concerned with such operational status, but many things can be set up according to the target engine 
performance of a car. 

[0036] Next, a power ratio is set up in consideration of the energy efficiency of a car, a upper limit, and 
a lower limit (step S28). The following approach can estimate effectiveness. 
[0037] Drawing 5 is the explanatory view showing the relation between a power ratio and a fuel 
consumption ratio. It is the result of simulating fluctuation of the fiiel consumption at the time of 
changing a power ratio about the car of the car weight of 2000kg, and 80% of motor efficiencies. The 
result (continuous line in drawing) in the 10 -15 mode and the result (broken line in drawing) in the LA4 
mode were shown. The LA4 mode is operation mode used as fuel consumption calculation criteria in the 
U.S. A fuel consumption ratio means the value which normalized the fuel consumption in each power 
ratio with the maximum fuel consumption. It tums out that a fuel consumption ratio becomes [ a power 
ratio ] high very much in 40% - 80% of range as illustrated. 

[0038] It is the range where energy efficiency becomes high, and if 80% of upper limits of the power 
ratio explained previously and 65% of lower limits are taken into consideration, in this example, 65% - 
80% of range is suitable for a power ratio. The output of a fuel cell 40 and a dc-battery 20 is set up so 
that the conditions on which a power ratio goes into this range, and the conditions from which the sum 
of the maximum output becomes more than the maximum demand power may be satisfied (step S30). A 
setup whose sum of the maximimi output of a fuel cell 40 and a dc-battery 20 corresponds with the 
maximum demand power is the most desirable. 

[0039] D. Effectiveness : according to the power-source system of this example explained above, there 
is an advantage which is excellent in fuel consvmiption by equipping a dc-battery 20 side with the DC- 
DC dc-battery 30. Drawing 6 is the explanatory view showing the improvement effectiveness in fuel 
consumption. The broken line shows the fuel consumption at the time of replacing the location of a DC- 
DC converter with a fuel cell side in the configuration of drawing 1 . The continuous line shows the fuel 
consumption in the configuration of this example. The former maximum normalized and showed fuel 
consumption. Fuel consxmiption improves about 5% of maxes by connecting a DC-DC converter to a 
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dc-battery side as illustrated. The reason is considered as follows. 

[0040] A DC-DC converter is usually range whose effectiveness at the time of electrical-potential- 
difference conversion is about 90 - 95%. In this example, the fuel cell is used as a main power supply. 
Therefore, when a DC-DC converter is connected to a fuel cell side, loss by electrical-potential- 
difference conversion arises about the power of most which is outputted from a power-source system. 
On the other hand, loss by electrical-potential-difference conversion can be controlled by connecting a 
DC-DC converter to a dc-battery side with the electric energy comparatively small like this example to 
output. 

[0041] By connecting a DC-DC converter to a dc-battery side vnih comparatively small electric energy, 
the miniaturization of a DC-DC converter, as a resuh the miniaturization of the whole power-source 
system can be attained. 

[0042] In the power-source system of this example, the car auxiliary machinery 50 and the FC auxiliary 
machinery 51 are connected between the dc-battery 20 and DC-DC converter 30. Consequently, even if 
it is at the DC-DC converter's 30 failure and generation-of-electrical-energy impossible time of a fuel 
cell 40, the electric power supply to such auxiliary machinery is guaranteed. For example, the case 
where a fuel cell 40 is in the condition that generation of electriced energy sufficient by non- warming up 
cannot be performed is considered. In this example, with the power from a dc-battery 20, the FC 
auxiliary machinery 5 1 can be driven and warming up of a fuel cell 40 and starting can be performed. 
Also about the car auxiliary machinery 50, actuation can be guaranteed within the capacity of a dc- 
battery 20. Therefore, according to this example, the dependability of a power-source system and a car 
can be improved. 

[0043] According to this example, optimization of the power ratio of a fuel cell 40 and a dc-battery 20 
can be attained, and high energy efficiency can be realized. The system design with which are satisfied 
of the both sides of the engine performance and energy efficiency is realizable by setting up a power 
ratio in consideration of the target engine performance which specifies others, a lower limit, and a upper 
limit. [ effectiveness / operation ] 

[0044] As mentioned above, although the various examples of this invention were explained, it cannot 
be overemphasized that configurations various in the range which this invention is not limited to these 
examples and does not deviate from the meaning can be taken. For example, this invention is applicable 
to the power-source system of not only a car but various devices. 



[Translation done.] 
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D C - D C a > < - ^? i iS ;i , 

c - DC 2 >r'<-^o>t^-fyms.^«imr^mEM»^& 
mi^mb ] iggt^i 1 tdno>^^mmxih'7X, 

m8.tjVLj:^^xWi^-^^mw^^u^mit^^^. 

ijia^^sii. B?iiaDC-DC=2>'<-^^^/rOT. fir 
[ 8 ] ^TSi 7 um>^nx'^ ^ X , 

%nw.'^\Wj:mmmt^m*<^fcm.fitm^<o^t}i7iiX'^ 

C - DC :2 tc J: ->^cf?iBa3:^5SSi.lil^co^ 
[000 1 1 



(2) 4*^2002-1 1898 1 

2 

[0002] 

iPhn^^M^&th-'^^^WitOX. ^Pt^L^'^y 
rc^-So 45^ 2 0 0 0 - 1 2 0 5 9 iS^gCDtSf^ 

r-i*. i^t4^?ikcc'ta;^3^E^DC-DC=2>'><-37i:'3a: 
[ 0 0 0 3 ] 

\.^x kt. mti<o^ti^i^<owtf:i><m'ii^^^ rix c ^tc^ 

[0 00 4] 

\wm^^t^fc^^&.^xv^<orm • am] ± 
ummmt. DC~DCr3>M-^i:^^t*T:ji[it^i«s 

\t. DC-DC=2>'*<-^^/rorai/}$n^, 

30 [0005] DC-DC=2>/<-'S7i:'lt. 

tcDC-DC:3>M-^r:£i§:l'^^c:<d:^<:j:0. i^fl^rfe 

S(z:'jS^.-i^t4«iikr'<D*R^^rili5it'-sc<tocj:D. nm 

40 ^b^, 

[ 0 0 0 6 ] *^^tc:fec^xii. S5^1«f&<0il&c^$ 
n-S*St4^?fetS«<^>d^v < i «>-«i(f^. fglED 0 - D C 

<Dm^^^niyxmAf7:^^um:t^im^fi^. ^t4 
isii^j:n4sr. m^m^iphmn^ 

50 «te-r^Cid5C3?^o C<Z)@;^iiDC-DC5i>*»<"- 
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Dc-Dc=i>-'<-3f<z>ftiSBS^'*>, immtrnwi 

ll^CC'^Hi .'i ^ J: ^ D C - D C =1 > M - 3r cc'ffi;^ 

C - DC 2 >.'<-i<?COffi:^«S^*WT^C tfe^f! 1/ 
[0009] 2|s:^^tCfe<,^X, —X^^t^ 

[00101 m.:kmmt hxmm^^\^. ^ 
[0 0 1 1 ] -^oc^fife, ^rM'^^m^iic^m 

[0 0 1 2 ] 

x^m^^o 

A. ^S<^1#fi£: 

c. m^it<m:^: 

C 0 0 13] A. l^gOmSt : m 1 b*^«fe^5«<h U C<D^ 

;^ r A ^m^o tc Mm(Km?^^^snmmxhh^ 



4 

^n-sitiifeii. '<>.>>'-3f6or'H.fflsa&tc!£»$n^ 

[00 14] S2gv;;^^AHi, ^«^4^?fe4 0. 

0 1^. *Si^^c:.SSlffc^«ttC J: ^^t- 

«:fflc^A:o cti^cpie^r. *m^*4o^ii. mm,. 
Pt^imirX^^^nh. ^'ms.^X'kts ^^^tf^;^ 

^ a^. m'4ff::^^±s&t^9L'S^m^^it>xmiiMft 

m^'>^tj:i:^vim ox'^.:^^m»^mmirmf& 
^m^c^i>mtxhi>. 

I 0 0 lb] ^'<-?T')2 Oi*. ?^5ic«^r5nf -vX^irfef' 

[00 I 61 **l4^*40^M'.M.7^lJ£Oil^^>M'- 
^? 6 OtC^E^'ig^^nrc^-So ^t4«?llj4 0:??>^6 
--^f 6 0-^(^>Iei5Stc:ti, 0 2 0:0--^<:^>^SIe$A:Ji 

^>?'c:«!xod?'-^5h-r4 2*A^^^n^cti6o a£5ijic*S3tt 

30 C<X)gfl**>^. '•<^f'7-y 2 0i-l >-'<-^6 0i<^:'li3tC 

DC-DCrs^^'^-^S^S 0i(^^ggt^6tl'CC--2>o DC-D 
C :3 > 3 0 \m^(DmE.^^^X^ D C - D 

mK^s^oX'<>^><--^6om(^B/jti>^. 

mbX'^^vv- 'J 2 0 tca^^T^are^rn-r D C - D 
C2t>.>v-:$? 3 o<^>af6K:c^:o , M' 5> 2 occ'^fJc^ 

[00 1 71 .•<-;>'rU20<!;DC-DC2>.>v-^?30 
40 i CDP^tC 1 1 . ^ii^-i^ 6 0 4a J: F C 1« S 5 1 $ 

n-cc^^o-^^o. /<7^«j20ii. cne><^»f«<^^ 
[00161 ±.'^orc^mo>^^kt. mm^:^ •? v i 

50 PU. RAM. ROM«:«iLfe^?>^i^U2>e:.-^i: 
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[0019] cti^<o$m^mmr^fc^^. mm^^ 

^ l» 2 0 (O^mmSkSO 0 { Staie Of Charne) -Sri^ 

1 0 0 2 0] B- mMm^m : m2i.tikn^(C'mMi 

mm4 0 tcnr^m^^E r e q ^:iS:^T^ < :^-T y 20 
-7 $ 1 0 > o «iA;E r e q i*, te^t.^?*^^;^ E d . 

[0022] ^tm^^Ed it. ^mii^ik^'rthfc^ 

«>63h^o ST. mm^:^-? Y 1 Oi*. ^-^7 6 log 

[0023] ^a^^;^E bJi, ^"J 2 O^^ft^ 
tC(*^>^;?3r'^^o '*<^^^'J2 0<;c>5fe«t*3«SOCli. 

rm&Ji 0 ^f£< ^if ^i. ^'<^» -7 y 2 0-^<0?tli^5i[f:t:> 
Ait^:^)E I) li. *StC£e«i^f-6^*ci6o 
fcEfgiv^. C<?>s|5(:^. -'<.?'7'U2 0<J>5^^(<:f4='(,^ 
f^jjtll;^ E r e q tf^^y^T -iS. S O C ;>^^^<^± 40 

-^^f-^^y 2 0i^^*><^>ft[^*c<*:-7tr. ^*«;^Ere<i5>^ 
[0024] )$»^AE s kt. mmW^h 0 fe<i:C>F C 

o r ^ n-ena5:^ ^ ni>o 
[ 0 0 2 5] mm^^ vv\o i*. Ts^-^^sx oris: 

^5nA:f!3^«:r3E r e q ^rffi;^-^^ J:^^milij4 0 
om^^*iSr?£o. i^&4S?fe4 0c::':«/AijfeS€:gflSSIT 50 



1#^2 0 0 2- 1 18 96 1 

$n^o ia34*ia;^4@?fe4o<^>ta;^«tt^^'rs5^r 
[0026] m^^nhtf:^iM&(^st:\jxm^mtkA o 

[0027] ^-h-mm^-^ y 7 (±^> (cs-^af, 

»*«;^ E r e q tctts:ivys:«a i f c ?:*4C>4C isl^^r 
f ctC(t.i;fe^EEVf c^*i^-SCi35>^r^?^p 

[0 02 6] $3^211:2.^^ h i Oi*DC-DC2> 

EbiOiiE<^>^3:. '<>^><-:5?6 0mA^, *>^^f^')2 
[0029] BtlSHlJL^ ? H 0 li, ISf^^nfeW^J^ 

mtjf>^^ti^n^. ^tc. ^'<^?7^»J2 0j!>^^iim4^ffe 

2K«jft4 0c;>ia*tcti5^n3<ys*>«>«^ccjt, S*^:^ 
Er eqtcSI:rC'^t^^3!>v<^^7^ij 2 0ecj:-rJS«$n 
^, '-^'-^^f^y 2 0:?>>fE><DtB/}ii. Sg»4Stfe4 0or:.ill;^:?t>s 
»*«^?E r e qcciS-:5<u:jinr^^^rcclS«T'So ± 

[ 0 0 3 0 ] Mmm^ 0 4^ J: O'F C)iS5 1 ^<:i*:l>fjr 

< i4>*><^?f^i» 2 <:iipi^<omtit(^mM$nx\.*^. 

T l» 2 O0?*«etCJt, t»W«ffe4 0 * 4? 

[003 1] C. ^M>L(OWm. : ±^(o^^m^x^t^^ 
ufcm*}. ifm^^vit. t*»s*4 04i^ii/r 
imv. *J 2 0 iii«^4^ffe 4 0 ©r&gFSti 

Mc^r-x^JU^-^i^Jt. ^ff4SS?&4 0 ^^'^^ u 2 0<7>a 
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m^^^i>fcis^. t^sa^f^j^mmc. '^xicijkr^mx' 

IftJET^ (;^?*:;>'7•S2 2 > o ^C'a;^tcf4fi*r . 
S^CSS-r^^-ci^itiii. tt;M^?fe4 04dJ:cX^<'^^>;2 

[0033] 5^*4«ilk4 0 t 2 0 or-aj;^ 

7^-^:^524) • -f^iU'C. mMM2 0 00K6^ 
^-^^mSO%0>Mm'^^^^o 4. 5%25i2. !2 

! 0 0 K WfA^^-ci-S-ni*. iiJi*i§::?T<5C'^:^^ 

[0034] aim<o±pf@ii, 0 <^>ii^6i;?jtc 

6 1 t:'(s]^5 nA:^;^^^'< 5? y 2 0 tc^^T^ C <t 

tlCtih. mM^S2 0 0 0 K tr. ^- 

6 0%<?>JL^(<:r?C^r. V*J9)'5> 10-1 5^- KtT'O 

Wi»ffi$n^» O^tcS:*:^*^;^;^^ 1 0 0 kWif n 
it. COIi!^S/j^^^T'5fcii>tC.'< •;> r V 2 0©^S 
lt2 0kW;!)SL&pi^f4i^6, ta;^ltcc:'±ifliii*0. 8 

[0 0 3 5 ) Him<DTP(@. ±PIf@it. cn6CC:'jliK 
[0036] Mm<Dx>^^}l^%^. ±sm. TW. 

[0 0 3 7] m^it^ti\k,t.mi^\t(o^^^ihirmmm 

T'^-So mMSS2 0 0 0 k ^?«i*8 0%<^>a 



(5) 4^1^32 0 0 2- 1 1 8 961 

^^m&mtvxmi^^n^M^^- I'x^^. isgtfc 

[0038] :L:l)l^^^'/)i^<i f^^ffiST'. ^tC^m 

10 J: ^^^t4gf4^i1iJ4 T U 2 OiDS^??:^^ 

^ c;^'?^ 5^-78 30) o «M^?fe4 0i.><^?f^i;2 0<^> 

[0039] D. ^.m : tl±r55^^ b:rc-4c^*fEP(IOC:'^i«g( 
^<i.CC Jctli*, D C - DC ^ 3 0 r »J 

<m^^^-X. DC-DC=J>,»v-^f<?H£g5g:**t4S 
[0 04 0] DC-DCr31/M'--§rit. iia. 

B#<3r';^3>^i?;?9 0-9 s^oc'^astT'^^o -^M^nx 

ajis-r ^^;'5sm?5itf?/J ^5 1 ^ ^ 5^ o wtc D c - D c 

[ 0 0 4 1] «/?SA^ft*5B«)/h$ C*^'^ '^r y fiiic DC - 
DC:3>^<-^f^»i*f -5CiiCj:0. DC-DCa> 

^^<^/^^^b. oi>XktmMt^y^f^j^^it^<^'\-m\t^ 
m^ctifix^^o 

[0042] *istertos3ivx-7^ A^cit. mstaas 

0 4(5ct:OT CMSI 5 1 U 2 0 <t D C - D C :2 > 

40 '*<-^3 0<^mcc^m:^nxi.»^c c(o^m. dc-d 

C :2 > ^p? 3 0 (Dt^mm . fe J: O'iSy^^rfe 4 0 OC'^^ 

n*cc»€>o «»«jife4 03!^*«a'C-f-^>/:t^s 
m-Z'kt. ^><^^^'J2 035>^^>cc:'^;^tci:->t:FCttl«5 i 

<:}(o^&^x^\%^^ri>ctifix^h. u^x. 
50 ±ir^c^i)^x^^^ 
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mz] ik^<o^Mm^mo>7 n - * * - h 
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